INTRODUCTION {#sec1-1}
============

Non-VKA oral anticoagulants (NOACs) have been approved for various thromboembolic indications. In the past, the biggest disadvantage of these drugs has been the lack of specific antidotes to reverse the anticoagulant effect in emergency situations. Idarucizumab represents the first novel antidote against the direct thrombin inhibitor dabigatran and was approved by US FDA in October 2015([@ref1]).

In our case report we used idarucizumab for dabigatran reversal in a patient with mechanical cholestasis and cholangitis needing urgent endoscopic retrograde cholangiopancreatography (ERCP).

CLINICAL-DIAGNOSTIC CASE {#sec1-2}
========================

We report the case of a 75 year old man who was admitted to the emergency department because of right sided upper abdominal pain with a duration of a few hours. Besides he described a clay-coloured stool and brown urine in the last days. He denied vomiting, fever or chills.

About 6 weeks before, he was hospitalized in another clinic because of an acute cholecystitis with multiple gallstones. He was taking dabigatran 150mg twice a day for non-valvular atrial fibrillation (A-fib).

He had a CHA2DS2-VASc score of 3 and no history of bleeding. He complained about pressure pain in the epigastrium and right upper quadrant, with no peritoneal signs on examination.

Laboratory testing showed a white cell count of 17.5 × 106/L, with 88% neutrophils, 6.2 U/L bilirubin, (normal range: 0.1-1.2), 131 U/L ALT (0-35), 230 U/L AST (0-45), 164 U/L ALP (40-130), 410 U/L GGT (0-55), 22.000 U/L lipase (0-60) and 37 CRP (0-5). Calculated creatinine clearance (Cockcroft and Gault) was 61 mL/min.

The abdominal ultrasound revealed dilated intrahepatic bile ducts in both liver lobes. The common bile duct (CBD) and pancreas were not visible due to intestinal gas overlay. Indication of urgent ERCP due to acute cholangitis was made. As the patient has taken dagibatran only a few hours before, laboratory testing of coagulation parameters were ordered including thrombin time (TT) and dabigatran drug level ([Table 1](#table001){ref-type="table"}). During the ERCP a small sphincterotomy was performed with an oozing bleeding ([Figure 1](#fig001){ref-type="fig"}). Consequently, 2.5 g idarucizumab (Praxbind^®^) was injected intravenously and the bleeding stopped immediately. Afterwards one impacted concrement was removed from the distal CBD with the aid of a dormia basket. After the intervention the patient received the second dose of idarucizumab (2.5g) and no further bleeding occurred throughout hospital stay.

DISCUSSION {#sec1-3}
==========

Bleeding is a rare complication of Non-VKA oral anticoagulants potentially associated with high mortality rates ([@ref2]). The humanized monoclonal antibody fragment idarucizumab is the first available specific antidote for the NOAC dabigatran. It binds dabigatran with 350-fold higher affinity compared to dabigatran for thrombin ([@ref3]). The application of idarucizumab completely reversed the anticoagulant effect of dabigatran within minutes and this effect is maintained for up to 24 hours ([@ref4]).

The recently published ISTH (International Society on Thrombosis and Haemostasis) guideline ([@ref3]) recommends to use this antidote in the case of life-threatening bleeding, bleeding into a critical organ or closed space, prolonged bleeding despite local hemostatic measures, high risk of recurrent bleeding because of overdose or delayed clearance of NOACs, and need for an urgent intervention associated with a high risk of bleeding ([@ref3]).

In our case report, the mechanical cholestasis with cholangitis represents an urgent intervention. ERCP with sphincterotomy is considered as higher risk procedure for bleeding, and according to the European Society of Gastrointestinal Endoscopy ***(ESGE)*** guidelines the last dose of NOACs should be taken at least 48 hours before the intervention ([@ref5]).

The thrombin time (TT) and dabigatran drug level represents useful parameters to determine the anticoagulation effect and bleeding risk of dabigatran ([@ref3]). The TT determines the conversion of fibrinogen to fibrin, which is the final step in the coagulation cascade. It is prolonged in the presence of thrombin inhibitors such as dabigatran and this prolongation is directly proportional to the dabigatran concentration ([@ref6]).

When analysing dabigatran drug concentration, it is important to consider when the last dose of the NOAC was taken to determine whether the levels are likely to raise or decline over time ([@ref3]).

According to the ISTH recommendations, antidote administration should be considered if the drug concentration exceeds 30 ng/mL and the patient requires an urgent intervention associated with a high risk of bleeding ([@ref3]).

In conclusion, idarucizumab can safely normalize clotting times within a few minutes. According to the ISTH guidelines, this antidote is indicated in patients with life-threatening bleeding and/or urgent interventions with a high bleeding risk ([@ref3]).

At the moment, several antidotes for NOACs are under various stages of development: for example andexanet alfa, an antidote for the oral factor Xa inhibitors or ciraparantag, an antidote of all NOACs ([@ref3]). Further studies are however needed to refine the use of antidotes for in different situations and patient groups.

TAKE HOME MESSAGES/LEARNING POINTS {#sec1-4}
==================================

-   With the use of idarucizumab urgent, vital interventions can be performed safely and quickly despite patients are on fully effective therapy with dabigatran.

-   To determine a substantial bleeding risk in patients with urgent interventions in patients on dabigatran, determination of thrombin time (TT) and dabigatran drug level using the Haemoclot^®^ test are useful to verify dabigatran effectiveness. This is even more indicated, if clear history of medication intake cannot be obtained.

![Sphincterotomy during the ERCP showing an oozing bleeding.](ejifcc-28-233-g001){#fig001}

###### 

Laboratory testing of coagulation parameters

  ---------------------------------------------------- ---------- -----------------------------
  Prothrombin time (PT)                                10 sec     \[9-12 sec\]
  Activated partial thromboplastin time (aPTT)         54 sec     \[26-36 sec\]
  Thrombin time (TT)                                   150 sec    \[-22 sec\]
  Drug level dabigatran (diluted TT; Haemoclot test)   54 ng/ml   \[50-300 ng/ml\] Peak level
  ---------------------------------------------------- ---------- -----------------------------
